Q.29-1
A long straight horizontal wire carries a current i in the direction shown. What is the direction of the magnetic field at point P, vertically above the wire? Two wire loops carry currents as shown. If I put a small compass needle at point P, in which direction will it point?
Q.29-2
(1) +x (2) -x (3) +y (4) -y (5) +z (6) -z This is like a small coil, producing a dipole-type field.
Right-hand rule: fingers with current, thumb gives field inside the loop.
Field Due to a Solenoid
Calculating the Field in a Solenoid • Magnitude: Ammeter or voltmeter.
Electromagnetic Induction
Current in secondary circuit can be produced by a changing current in primary circuit. 
Magnetic Flux
We define magnetic flux Φ Φ Φ Φ exactly as we defined the flux of the electric field. The idea is the number of lines of B that pass through an area. The direction of the induced emf is such as to create a current which will oppose the change in the flux.
Motion as shown produces clockwise current which makes B field opposing the increase.
I push a rod along metal rails through a uniform magnetic field. 
Inductance
• For any coil of wire, there is a flux Φ through the coil, which is proportional to the current.
• If that changes, Faraday's Law requires an emf induced in the coil, proportional to the rate of change of the flux.
• Clearly Φ ∝ i and so 
Inductors
If current is increasing, the induced emf acts against the increase, giving a voltage drop.
If current is decreasing, the induced emf acts against the decrease, giving a voltage rise.
Energy in an Inductor
The energy stored in an inductor equals the work required to set up the current. 
Magnetic Field Energy
The energy stored in an inductor is contained in the magnetic field. The general formula for the energy density in any magnetic field is 
Inductors and Resistors
Voltage changes going clockwise around this loop: 
